SHOE HAVING AN UPPER MADE OF A WATERPROOF BREATHABLE LAMINATE 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a shoe, more particularly to 
a shoe having an upper made of a waterproof breathable 
laminate . 

2 . Description of the Related Art 

Conventional waterproof shoes are generally made by 
sewing a liner made of a waterproof breathable material 
and an additional inner liner to an upper. In such shoes, 
the upper and the two liners are separate pieces which are 
assembled together through a sewing process . The resultant 
assembly is then sub j ected to waterproof treatment in order 
to ensure water- tightness at the seams of the assembly. 
A last is then put inside the inner liner in order to assemble 
an inner sole to the upper and the two liners through a 
lasting process or a Strobel stitching process and to further 
attach an outsole thereto. Examples of such waterproof 
shoes are disclosed in U.S. Patent Nos . 4599810, 5426869, 
5628127, 5746012, 5918382, and 5930917. 

The aforesaid methods of making shoes are laborious 
and time-consuming. In addition, since the waterproof 
breathable liner is typically formed into a sock-like 
structure, as shown in Figure 1, a rather large amount of 
the waterproof breathable material is needed to make such 
a liner . Furthermore, as the seams resulting from the sewing 
of the waterproof breathable material into the sock-like 



structure have to be sealed or taped for watertightness , 
the production cost thereof is increased. 

The prior art also suggests a waterproof breathable 
liner which has a sock-like configuration but is open at 
a bottom thereof. The open bottom end of such a liner is 
usually connected to an inner sole by a cementing process. 
Figure 2 shows a waterproof shoe 1 having a waterproof 
breathable liner 2 with an open bottom cemented to an inner 
sole 3 of the shoe . To ensure waterproof ness and durability, 
the material of the liner 2 at the bottom end thereof extends 
a considerable length to the inner side of the inner sole 
3 and is then folded to form a hollow region which is then 
filled with a waterproof material. Although the amount of 
the waterproof breathable material used in this liner is 
reduced as compared to the sock- like liner, the reduction 
in the material used therein is limited. 

Practically, for effective waterproof ness , a 
waterproof shoe is made in such a manner that it has a midsole 
or outsole to surround the bottom and the lateral side of 
the toe portion of the wearer's foot. Thus, ventilation 
of the shoe is usually insufficient for the toe portion 
of the foot, even if the shoe is provided with a waterproof 
breathable material. In view of this, it is apparent that, 
despite use of the waterproof breathable liner, the prior 
art shown in Figure 2 would be unable to ventilate the toe 
part of the shoe and that the waterproof breathable material 
provided at the toe part of the shoe has been extravagantly 
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used. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
waterproof breathable shoe which can be fabricated at a 
5 reduced cost by minimizing the amount of waterproof 

breathable material used for the shoe and by effectively 
utilizing the material. 

Another object of the present invention is to provide 
a waterproof breathable shoe which can be fabricated with 

10 a simplified process using a waterproof breathable laminate 

as the material for an upper. 

According to the present invention, a waterproof 
breathable shoe comprises an upper made of a waterproof 
breathable laminate which includes at least one outer layer 

15 having an inner surface and an outer surface , and a waterproof 

vapor -permeable membrane laminated to the inner surface 
of the outer layer; and an inner sole which includes a bottom 
plate and an inner sidewall extending upwardly from a 
periphery of the bottom plate, the inner sidewall being 

20 connected to a bottom end of the upper, the bottom end of 

the upper ending at a level not lower than the bottom plate. 

Alternatively, the waterproof breathable laminate may 
further include a lining layer laminated to an inner surface 
of the waterproof vapor-permeable membrane. Furthermore, 

25 the waterproof breathable laminate may additionally include 

a thermal insulation layer between the waterproof 
vapor-permeable membrane, and the lining layer. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present invention 
will become apparent in the following detailed description 
of the preferred embodiments of the invention, with 
5 reference to the accompanying drawings, in which: 

Figure 1 shows a sock- like liner in the prior art; 
Figure 2 shows a conventional shoe construction 
incorporating a waterproof breathable liner; 

Figure 3 is a sectional view of the first preferred 
10 embodiment of a shoe according to this invention; 

Figure 4 is a section view taken along line 4-4 of Figure 

3; 

Figure 4A is a schematic side view showing an assembly 
of an upper and an inner sole of the first embodiment; 
15 Figure 4B is a schematic sectional view of the inner 

sole of the first embodiment; 

Figure 5 is a sectional view of the second preferred 
embodiment of a shoe according to the present invention; 
Figure 6 is a sectional view taken along line 7-7 of 
20 Figure 4 ; 

Figure 7 is a sectional view of the third preferred 
embodiment of the present invention; 

Figure 8 is a sectional view of the fourth preferred 
embodiment of the present invention; and 
25 Figure 9 is a sectional view taken along line 10-10 of 

Figure 4 . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Before the present invention is described in greater 
detail, it should be noted that same reference numerals 
have been used to denote like elements throughout the 
specification. 

Referring to Figures 3 and 4, a first preferred 
embodiment of the waterproof breathable shoe according to 
the present invention is shown to include a laminated upper 
10, a three-dimensional inner sole or insole 20, a lining 
30 and an outer sole or outsole 40. 

The upper 10 is made of a waterproof breathable laminate 
which is composed of two or more layers . In this embodiment , 
the waterproof breathable laminate of the upper 10 includes 
a protective outer layer 11 and a waterproof vapor-permeable 
layer 12 as best shown in Figure 4. The outer layer 11 may 
be any fabric or plastic sheet material, which is porous, 
rugged, and abrasion resistant. The waterproof 

vapor-permeable membrane 12 may be any commercially 
available membrane which is waterproof and vapor permeable, 
such as the membrane known under the trademark "GORE-TEX" 
or "SYMPATEX." A commercially available waterproof 

breathable laminate is manufactured by W.L. GORE & 
ASSOCIATES, INC., using the membrane known by the trade 
name "GORE -TEX . " In this embodiment, the upper 10 is a 
two- layered laminate which includes an outer layer 11 and 
a waterproof vapor -permeable membrane 12. The upper 10 is 
fabricated by tailoring and sewing the waterproof breathable 
laminate . 



The inner sole 2 0 functions as a sole pad and may be 
made of a thermoplastic material, a foam material or a 
composite material. Preferably, the inner sole 20 is made 
of a waterproof material . The inner sole 2 0 includes a bottom 
plate 21 and an inner sidewall 22 extending upwardly from 
a periphery of the bottom plate 21. The inner sidewall 22 
of the inner sole 2 0 is connected to a bottom open end of 
the upper 10 through a conventional connecting method, such 
as by adhesive bonding or sewing. The bottom open end of 
the upper 10 substantially ends at a level not lower than 
the bottom plate 21 of the inner sole 20. The inner sole 
2 0 is fabricated by a molding process and may be a one-piece 
molded body or include at least two individual pieces. 
Preferably, the inner sole 20 is made of a waterproof material . 
The inner sole 20 may also be made of non-waterproof material 
since the bottom plate 21 and the inner sidewall of the 
inner sole 2 0 are surrounded by the outer sole 4 0 which 
can prevent water from invading the shoe through the inner 
sole 20. 

The inner sidewall 22 of the inner sole 2 0 may be provided 
with a constant height along the full length thereof, or 
a height which varies along the length thereof . For instance , 
since a shoe is generally not ventilated at a rear portion 
where a counter is provided, the inner sidewall 22 at the 
rear region of the inner sole 2 0 may have a height as high 
as the counter so that the waterproof breathable laminate 
can be used economically. In addition, the inner insole 



2 0 may be provided with different degrees of softness and 
rigidity at different parts thereof to contribute to the 
comf ortability and durability of the shoe. 

As shown in Figure 4A, the inner sidewall 22 of the 
inner sole 2 0 has a rear portion 221 which is higher than 
the remaining portion of the inner side wall 22 so that 
the dimensions of the upper 10 is reduced at the rear portion 
of the upper 10 and the amount of the waterproof breathable 
laminate needed to make the upper 10 can be reduced. If 
the inner sole 22 is made of a soft material, a reinforcement 
piece or counter piece 223 may be attached to the rear portion 
of the inner side wall 22 of the inner sole 20 in order 
to strengthen or prevent deformation of the inner side wall 
22 . On the other hand, the inner side wall 22 may be formed 
with a stepped configuration 222, as shown in Figure 4B, 
so as to facilitate attachment of the inner sole 20 to the 
bottom end of the upper 10. 

A waterproof tape 2 7 is used to seal the connection 
formed between the inner sidewall 22 of the inner sole 2 0 
and the bottom open end of the upper 10. The lining 3 0 
is disposed inside and connected to the upper 10 before 
the inner sole 20 is attached to the upper 10. The bottom 
end of the lining 3 0 extends to the bottom plate 21 of the 
inner sole 20 and is connected to the bottom plate 21. The 
bottom plate 21 is provided with an opening 2 3 to facilitate 
the taping of the connection between the inner sidewall 
22 and the upper 10 . A filler 24 is used to fill the opening 
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23. A sole plate 25 is attached to the bottom plate 21. 
The resulting seams between the sole plate 2 5 and the bottom 
plate 21 may be taped if necessary. 

The outer sole 4 0 is cemented to the bottom of the 
bottom plate 21 of the inner sole 2 0 and has an outer sidewall 
42 covering the inner sidewall 22 and the bottom end of 
the upper 10. 

Referring to Figures 5 and 6, the second preferred 
embodiment of the present invention is shown to include a 
laminated upper 10A sewn to an inner sidewall 22A of an 
inner sole 20A. The upper 10A is made of a three-layered 
laminate which is composed of an outer layer 11A, a waterproof 
vapor-permeable membrane 12A and a lining layer 13A. A 
waterproof tape 2 7A is used to seal the seam between the 
inner sidewall 22A and the upper 10A. Alternatively, the 
upper lOAmaybe cemented to the inner sole 20A. Furthermore, 
in order to improve the appearance of the upper 10A, an 
inner lining (not shown) may be disposed within the laminated 
upper 10A. An outsole 40A is cemented to the bottom plate 
21A of the inner sole 20A and has an outer sidewall 42A 
covering the inner sidewall 22A and the bottom end of the 
upper 10A. 

Referring to Figure 7, a third preferred embodiment 
of the present invention is substantially similar to the 
second embodiment except that the upper 10A is connected 
to the inner sole 2 OA through a thermal welding process 
or a thermal cementing process which provides a strong 
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connection between the inner sole 20A and an upper 10A. 
The out sole 4 OA in this embodiment is formed by placing 
a last into the upper 10A and by molding the out sole 4 OA 
over the inner sole 2 OA and over the bottom end of the upper 
10A using a mold. As such, the taping of the connection 
between the upper 10A and the inner sole 2 OA is not needed 
since the connection between the upper 10A and the inner 
sole 2 OA is well protected and waterproofed by the outsole 
40A. 

Referring to Figures 8 and 9, a fourth preferred 
embodiment of the present invention is shown to include 
a laminated upper 10B made of a four- layered waterproof 
breathable laminate which is composed of an outer layer 
11B, a waterproof vapor-permeable membrane 12B, a thermal 
insulation layer 13B, and a lining layer 14B. The upper 
10B is sewn to an inner sole 20B, and the resulting seam 
is taped at the outer side of the seam by using a waterproof 
tape 2 7B. An outer sole 40B is then cemented to the upper 
10B and the inner sole 2 OB. An outer sidewall 42B of the 
outer sole 40B covers an inner sidewall 22B of the inner 
sole 2 OB and the bottom end of the upper 10B. Since the 
inner sole 2 OB which has the same function as a sole pad 
is used in the present invention, the construction in the 
present invention is simplified and does not additionally 
need any functional sole pad, thus reducing the weight of 
the shoe. Moreover, the incorporation of the thermal 
insulation layer 13B into the laminate of the upper 10B 
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saves the cost of labor and the time for manufacturing the 
shoe. If improved cushioning and supporting functions are 
desired, the inner sole 20B may be formed as a construction 
which has different degrees of softness and rigidity at 
5 different portions thereof. 

While the present invention has been described in 
connection with what is considered the most practical and 
preferred embodiments, it is understood that this invention 
is not limited to the disclosed embodiments but is intended 
10 to cover various arrangements included within the spirit 

and scope of the broadest interpretations and equivalent 
arrangements . 



